In China, college students with mobile phone dependence are more and more common, which is accompanied by many psychological problems. We developed a group cognitive therapy (CBT) program for mobile phone dependence and studied its effects in Chinese college students. Forty-two Chinese college students, whose scores in the revised Chinese Test of Mobile Phone Dependence (C-TMD) were 37 to 42 points, were assigned to two conditions at a random: the group CBT intervention and the wait-list control condition. The result showed that the CBT group demonstrated significantly more decrease in measures of the C-TMD and Simplified Symptom Checklist (SSCL) than the wait-list controls at post-test and two-month follow-up.
Introduction
By the early 21st century, mobile phones had become ubiquitous in everyday life in many countries, but researchers have found that this new technology is associated with many problems. Excessive mobile phone use may be a health-compromising behavior, like drinking alcohol or smoking (Koivusilta, Lintonen, & Rimpelä, 2003; Leena, Tomi, & Arja, 2005) . Self-symptom reports show that mobile phone use is generally associated with headaches, earache, fever, and other symptoms (Korpinen, & Pääkkönen, 2009) , and sometimes leads to inattention and fatigue (Johansson, Nordin, Heiden, & Sandström, 2010) , even predicts negatively academic performance of college students (Lepp, Barkley, & Karpinski, 2015) . Mobile phone use in a variety of settings will lead to serious consequences, and it is banned in some jurisdictions (Bianchi & Phillips, 2005) . Thomée, Eklöf, Gus-tafsson, Nilsson, and Hagberg (2007) found that a large number of mobile phone hours spent on mobile phones at baseline was associated with an increased risk of reporting prolonged stress and symptoms of depression at one-year follow-up. Frequent mobile phone use won't only take more money and time, but also produce negative emotions for young adults (Chen, Yan, Tang, Yang, Xie, & He, 2016) , which is significantly associated with depression among 13 -20 years old (Sanchez-Martinez & Otero, 2009) . Thus public health prevention should focus on providing information and advice for young people to help them curb mobile phone use (Thomée, Härenstam, & Hagberg, 2011) .
In recent years, some research has been done on the characteristics and nature of mobile phone dependence. Thinking of mobile phone dependence as a kind of techno-stress (Brod, 1984) , researchers defined mobile phone dependence by two factors: excessive mobile phone use and unreasonable use in public places despite it being a nuisance (Toda, Monden, Kubo, & Morimoto, 2006) . One study on mobile phone dependence illustrated that we could associate actual use of the mobile phone (number and duration of the calls made in one day, number of text message system sent daily) with high urgency and low perseverance (Billieux, Linden, & Rochat, 2008) . Walsh, White, Cox , and Young (2011) posit that different psychological process underpin the frequency and involvement of mobile phone use, such as self-identify, in-group norms and self-motivations. People with higher attachment anxiety use mobile phone more frequently (Konok, Gigler, Bereckzy, & Ádám, 2016) . Chóliz (2012) reported that teenagers who used mobile phone excessively met the characteristic criteria of substance use disorders according to the DSM-5 (DSM-V; American Psychiatric Association, 2013): 1) Excessive use, they send numerous messages and frequently make telephone calls with a high economic cost; 2) Problems, some problems of excessive use are related to parent-child relationships in particular; 3) Interference, cell phone use interferes with other school or personal activities; 4) Frequency, they increase the frequency of use and replace functioning devices with newer models to obtain the same level of satisfaction; 5) Mood, their mood will be affected without using mobile phone use. Chóliz (2012) designed the test of mobile phone dependence (TMD) to evaluate mobile phone dependence.
While the harm caused by mobile phone dependence has been well established, there have been few studies on interventions for mobile dependence despite a pressing need to develop and implement effective prevention. Some researchers have found that Internet addiction is related to impulsive control disorder (e.g., Aboujaoude, Koran, Gamel, Large, & Serpe, 2006; Beard & Wolf, 2001; Block, 2008; Shapira et al., 2003; Young, 1998) , the frequency of mobile dependence is associated with impulsivity (Mei, Chai, Wang, Ng, Ungvari, & Xiang, 2018) . CBT is thought to be an effective treatment of impulsive control disorder (Hucker, 1995) . In addition, CBT has also been shown to be effective in treating substance abuse, mood disorders, and eating disorders (Beck, 1976; Beck, Wright, Newman, & Liese, 1993 (Lu & Yeo, 2015) . On the basis of similarities between Internet addiction and impulsive control disorders, Young (2013) designed the cognitive-behavioral therapy for Internet addiction (CBT-IA); the results suggested that CBT-IA effectively ameliorated symptoms associated with Internet addiction, and the effects could be maintained for six months. The literature shows that there are many similarities between mobile phone dependence and Internet dependence. First, Internet dependence and mobile phone dependence have many of the same features (Tian, Bian, Han, Gao, & Wang, 2017; Chóliz, 2012; Mei et al., 2018; Aboujaoude et al., 2006) : 1) both mobile phone and Internet dependence are a kind of excessive use; 2) both are related to impulse-control disorders; 3) both are accompanied by compulsive use; 4) dependents will increase the time spent on the activity to get the same level of satisfaction in reality; 5) both need some economic input; 6) both will cause negative consequences in daily life (family, school, occupation, or social level); 7) users regard it as a means of regulating emotions; 8) both have symptoms of withdrawal; 9) users are more tolerant of their excessive use of behavior, and believe in their rationality; 10) both are daily necessities. Apart from these same features, the specificity of mobile phone dependence is still manifested in convenience, universality, simplicity, and mobile phone dependence is more common and serious than Internet dependence (Chen et al., 2016; China Internet Network Information Center [CNNIC], 2015) .
Because of the similarities and difference between mobile phone dependence and Internet dependence, we designed a group CBT program for mobile phone dependence, on the basis of cognitive-behavioral therapy for internet addiction (CBT-IA), and we studied its effect in Chinese college students.
Methods

Participants
The participants were college students recruited from Capital Normal University. Volunteers whose C-TMD scores were 37 -42 points were invited to take part in our research, and most of them told us that mobile phone dependence caused many problems in terms of learning and life, such as sleep, interpersonal communication, consumption, learning efficiency. This study was approved by the Institutional Review Board of the Capital Normal University. To participate, the participants also needed to meet the following criteria, outlined at the pre-workshop evaluation as following: 1) not currently receiving psychotherapy or medication for psychological problems; 2) reading and signing the voluntary consent form. Our final sample contained 42 Chinese college students (11 men and 31 women), with an average age of 19.86 years (SD = 1.83).
Procedure
The flow of participants through each stage of the study is shown in Figure 1 .
Forty-two participants were randomized to one of the two conditions: 1) the Figure 1 . Flow of participants through each stage of the study.
group CBT intervention (n = 21 students), or 2) the wait-list control (n = 21 students). The group CBT intervention included eight weekly, one-hour sessions facilitated by a senior graduate student and co-facilitated by a first-year graduate student in clinical psychology; each group consisted of seven participants. A total of six facilitators conducted the interventions. Students in the wait-list control condition did not receive CBT intervention but finished the follow-up assessment regularly and were then offered the option to participate in the next semester's CBT classes. Self-report measures of C-TMD and SSCL were collected at pre-test, post-test, and two-month follow-up. All facilitators were master's-level students with at least one year of experience as clinical psychologists. The clinic director who had over 10 years' experience in CBT intervention provided routine clinical supervision for the facilitator. Before the intervention, facilitators were trained in cognitive behavioral therapy for mobile phone dependence. The training included the following sections: 1) Take a group cognitive behavioral therapy course. Learn about techniques related to cognitive behavioral therapy and familiarize yourself with how it is applied in groups. 2) Learn the cognitive behavioral model for mobile phone dependence. Learn to identify the various behaviors, cognition, coexistence problems, and negative consequences related to mobile phone dependency in the model, and learn by analogy. 3) Review the program's eight activities. Study the theory, technology, and activities of each event, and the information to be used for each session. 4) Simulate implementing the group intervention method. As a group, all group leaders and assistants as a group experienced the therapeutic activities.
Group CBT Intervention
According to the PIU cognitive behavior model defined by Davis (2001) , we estab- even if the individual suffer negative consequences in the work, study, or interpersonal relationships; 2) use of the mobile phone to escape personal problems; 3) leaving the phone causes a withdrawal reaction. Maladaptive cognition refers to the following: 1) obsessive thoughts about the mobile phone; 2) reduced impulse control in mobile phone activities; 3) fewer positive feelings about oneself when offline than when online. Previous studies have demonstrated an association among mobile phone dependence, psychological variables (e.g., depression and social isolation), and negative outcomes at work and at home (e.g., Kraut et al., 2002; Young & Rogers, 1998) . The stimuli connecting with mobile phone can result in a conditioned response. The model in Figure 2 suggests that secondary reinforcers act as situational cues that reinforce the development of MPD symptoms and contribute to the maintenance of associated symptoms. Considering the above-mentioned cognitive behavioral model for mobile dependence and which refers to CBT-IA treatment model, we designed a group CBT for mobile phone dependence, prepared an intervention manual, and conducted an intervention experiment.
Interventions aimed to alleviate an individual's dependence on mobile phones, mainly from the cognitive and behavioral aspects, supplemented by harm reduction therapy to prevent recurrence. In terms of behavior, we first evaluated the participants' current mobile phone usage, then through mobile phone reorganization and the establishment of time management objectives, we helped members measurably change their mobile phone use behaviors. The purpose was to correct mobile phone behaviors and to establish a healthy mobile phone use model. In addition, we would intervene in the members' ability to address issues. In terms of cognition, we helped members identify maladaptive thoughts and understand how they used the phone to escape situations and feelings. Then, the understanding and recognition of cognitive distortions as well as the debate process helped members adjust the bias of reality and maladaptive cognition. Finally, we worked with participants to identify and cope with mem-bers of the mobile phone dependence on the development of coexistence factors (personal, situational, social, psychotic or occupational problems) by using harm reduction therapy, thus preventing recurrence. The eight-week intervention included the theme of psychological education, group practice and sharing, and homework, consistent with the basic concepts of cognitive behavior therapy and application. The group program consisted of the following week-by-week plan:
Week 1 Psychoeducation about mobile phone dependence and a motivation feedback form that included a list of consequences for the five major problems caused by the mobile phone dependence and the five possible benefits of controlling phone use, as well as expectation and motivation feedback. The purpose is to establish a good relationship among participants and inspire participation enthusiasm.
Week 2 Identified the predisposing factors in order to develop a corresponding response plan: mobile phone reconstruction, and the establishment of time management objectives for using a mobile phone. The current activity aims to behavioral therapy to reduce mobile phone use.
Week 3 Introduced the concept of automatic ideas and ABCDE theory to help members learn how to identify their own useless automatic ideas, and link automatic ideas with their own emotions. From Week 3 to Week 6, we conduct cognitive therapy.
Week 4 Identified cognitive distortions. Participants learn how to identify cognitive distortions to make change.
Week 5 Reconstructed cognition with challenging cognitive distortions through role-playing techniques. These techniques can help participants to revaluate the reasonability of their belief.
Week 6 Solved the problems that our members experienced after Week 5 when they reconstructed their cognition. Through reconstructing cognition, some members could have trouble in their life. In this week, we will solve these problems together.
Week 7 To prevent recurrence, we combined with the solution from Week 6 to its problem and formed a specific "if … then …" action plan to deal with the unknown high predisposing factors.
Week 8 We proposed that every member explore their support system and reviewed previous sessions. The support system can help members to consolidate what they learned.
Measures
Test of Mobile Phone Dependence (TMD; Chóliz, 2012) TMD consists of 22 items measuring three factors: abstinence, lack control/problem, tolerance/interference. The first 10 items ask respondents to use a Likert-type scale ranging from 0 (never) to 4 (frequently); the 12 remaining items are answered on a Likert-type scale from 0 (completely disagree) to 4 (completely agree). Using a revised version of TMD, we studied the psychometric characteristic of Psychology T. Li et al.
TMD in 560
Chinese college students. The revised Chinese TMD (C-TMD) consists of 12 items measuring three factors: abstinence, lack control/problem, tolerance/interference. The internal reliability of the C-TMD in this study was good (α = .79). The mean score for this group was 30.34 ± 7.56. According to the definition of Internet dependence in the literature (Bai & Fan, 2005) , we defined the mobile phone dependence as the questionnaire scores in the 80% -95% percentile (37 < C-TMD < 42).
Simplified Symptom Checklist (SSCL, Bai & Fan, 2005 
Results
Preliminary Analyses
Descriptive statistics, including means and standard deviations (SD) for all outcome scores, are presented in Table 1 . Participants assigned to the two groups did not differ in demographic characteristics or baseline outcome measures.
Analysis Module
The mixed 2 × 3 ANOVA with a repeated-measure over time yielded significant For outcomes with significant time × group interactions, separate follow-up of repeated-measures ANOVA models tested whether groups showed a significant difference from each other from post-test to two-month follow-up. The mean C-TMD scores for the two groups over time are shown in Figure 3 . Post hoc comparisons showed that at pre-test, there was no significant difference between the control group and the intervention group (p = 0.314, d = 0.315); at post-test the C-TMD scores of the CBT group was significantly lower than that of the control group (p < .001, d = 1.531); at two-month follow-up, the score of the CBT group was significantly lower than that of the control group (p < .001, d = 
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Separate follow-up repeated-measures ANOVA models tested whether effects over time significantly differed within each group. The mean C-TMD scores for the two groups over time are shown in Figure 3 . Multiple post hoc comparisons showed that for CBT group there was a significant difference between the pre-test and post-test（p < .05); the same result was shown between the pre-test and two-month follow-up, but there was no significant difference between the post-test and two-month follow-up. In the control group, there was no significant difference over time. The SSCL mean scores for the two groups over time are shown in Figure 4 . Post hoc comparisons showed that in the intervention group, the scores for post-test and two-month follow-up were significantly lower than those for the pre-test (p < .05), but there was no significant difference between post-test and two-month follow-up. In the control group, there was no significant difference over time.
Discussion
The current study explored whether group CBT would relieve mobile phone dependence. As expected, in comparison with the control group, both the C-TMD scores and SSCL scores among the participants in the intervention group were significantly reduced after training. The difference between pre-training and post-training among participants in the control group was not significant. Furthermore, the intervention group used significantly less mobile phone than did the control group.
First, from the descriptive statistics of the results and the interaction profiles of the time and group, the cell-dependence scores of the intervention group were shown to significantly decrease after 8 weeks, this trend remained 2 months after treatment, and there was no significant difference between the pre-test and post-test for the control group. In the C-TMD, there are questions about the phone usage such as "I used to sleep late or sleep less because I use mobile phone" "I spent more time on the phone, texting (including Wechat), or some APP than I thought". The scores of CBT group on these questions suggested that the frequency of phone usage maintained a downtrend during and after the intervention, but the control group did not, which further demonstrated the possible effect of an eight-week intervention for mobile phone dependence. At the same time, the results also showed that, in the absence of intervention in general, the C-TMD scores of college students generally did not automatically reduce; this suggests that the eight-week CBT designed by this study can be a good way to reduce college students' cell-dependence scores (improve cell phone dependence), and remain effective for 2 months after treatment. As found in previous studies, CBT-IA improves a good effect at improving symptoms associated with Internet addiction after 12 weekly sessions, which persisted one month, three months, and six months after therapy (Young, 2013) . As a result, we can hope that CBT might have a long-term effect on mobile phone dependence.
Second, referring to the study of Bai and Fan (2007) , we evaluated the intervention experiment by use of the two subscales from the SCL-90 that measure compulsive symptoms and interpersonal sensitivity. The results of the study suggested that there was a significant interaction between the group and the time. The results of the simple effect analysis also showed that the score of the intervention group and the control group were significantly different in the posterior measurement, and the difference of the tracing test was marginally significant. This suggests that the study's eight-week CBT can have an effect on the susceptibility of college students to compulsive symptoms and interpersonal relationships, and remains effective for 2 months after treatment, but showing a small recovery trend.
Compulsive symptoms and interpersonal sensitivity have been related to Internet dependence in previous studies (Bai & Fan, 2005) . In this study, the intervention for mobile phone dependence has also been shown to improve the obsessive-compulsive symptoms and interpersonal sensitivity of members. The relationship between obsessive-compulsive symptoms, interpersonal sensitivity, and mobile phone dependence should be investigated in the future research.
Finally, this study evaluated the effect of the intervention through the members, the leader, and the helper's feedback in the form of interviews. The observer was also responsible for documenting the attendance. Twenty of the 21 members expressed satisfaction to the experimenters; only one said the subjective feeling was not obvious. Three leaders were satisfied with the group intervention plan and the implementation of the evaluation; 3 assistants said that members of the group activities were more cooperative and enthusiastic. In order for the intervention to work, the leaders must understand and be able to identify automatic thinking. In addition, we should pay more attention to the enthusiasm and focus of members.
The study was limited in several ways. First, the sample size of this study was small and the duration of the follow-up study was not long. In the future research, we hope that a larger sample size will provide a higher statistical power.
The study's length of tracking should be increased, and survival analysis would be preferable for assessing the effectiveness of the intervention program. Second, the participants were recruited from Capital Normal University, which has more women than men, so there are more women than men in the study. Due to a lack of male participants, we did not study the gender differences in cell phone dependence and the effect of intervention. Chóliz (2012) reported that women use mobile phones more than men, and girls are more likely to engage in mobile phone abuse and experience problems with their parents due to excessive use.
We hope to increase the number of male volunteers in future studies to examine gender differences. Furthermore, by studying the relationship between obsessive-compulsive symptoms, interpersonal sensitivity, and mobile phone dependence, we can better understand mobile phone dependence and improve the intervention program. In addition, we can assess whether the mobile phone dependence evolves into mobile addiction in longitudinal studies, and determine the essential differences between the mobile phone dependence and addiction.
T. Li et al.
It is worth noting that for a teenager, being dependent on one's phone may not be an addiction but rather a critical method of maintaining social contact. In addition, some young people see internet use, especially gaming, as a welcome escape from the dehumanising pressures (Blaszczynski, 2014) . However, when mobile phone use negatively affects their daily life, an effective prevention will be important.
Conclusion
In conclusion, the eight-week CBT designed in this study can reduce the college students' mobile phone dependence, obsessive-compulsive symptoms and interpersonal sensitivity. The current work also contributes to the prevention of mobile phone addiction. Given the effect of group CBT on the mobile phone dependence, we can promote and apply it in the future.
